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HEAT INSULATING ARRANGEMENT 

This invention concerns heat insulating apparatus, and 
particularly but not exclusively heat insulation apparatus 
Which can be subjected to raised temperatures during ?ring. 
The invention also relates to a heat insulation assembly and 
also to a kiln car. 

The use of lightweight insulating materials such as 
ceramic ?bre or foam, or other materials, has greatly 
increased in recent times in kilns and furnaces, and particu 
larly those used in the ceramics industry. In the ?ring of 
ceramic articles it is noW common practice to use a con 
tinuous kiln on fast ?ring schedules Which is sWitched off 
during non-Working days and at Weekends. This is largely 
only possible due to the use of such lightWeight insulating 
materials. One of the signi?cant uses of such materials has 
been as an insulating lining on kiln car chassis, providing a 
considerable Weight saving and thereby providing signi? 
cant energy savings and permitting faster ?ring schedules to 
be used. 

LightWeight insulating materials such as ceramic ?bres 
typically have a density of 0.6—1 gcm_3. These have 
replaced conventional hard refractories Which have densities 
typically of 2.1—2.6 gcm_3. It is noW quite Widely considered 
that such materials may present a health risk. Furthermore, 
such materials tend to be friable and can therefore provide 
contamination and dirt during ?ring, resulting in spoilt 
product. 

According to the present invention there is provided heat 
insulation apparatus Which can be subjected to raised tem 
peratures during ?ring, the apparatus comprising a rigid 
holloW member With an interior in Which insulating material 
can be located. 

The apparatus preferably comprises a plurality of holloW 
members engageable together to de?ne an enclosed area in 
Which insulating material can be located. The members may 
be of modular con?guration to permit different siZes and 
shapes of areas to be enclosed. 

The holloW members may be con?gured to permit an 
area to be surrounded by a plurality of such members, With 
cover means locatable over the surrounded area. Formations 

may be provided on the holloW members to accept the cover 
means. 

The holloW members may comprise a ?rst type Which 
extend substantially linearly, and a second type Which form 
corners. The holloW members preferably have a continuous 
upper surface, may have an open loWer end, and desirably 
are of a generally inverted U-shaped cross-section. The 
holloW members preferably have a continuous outer Wall but 
may have openings in an opposite inner Wall. 

The members are preferably made of a refractory mate 
rial such as alumina, desirably by casting. For loWer tem 
perature situations the members may be made of metal, such 
as a super alloy. 

Projections and/or recesses may be provided on an 
exterior surface of the holloW members to permit engage 
ment With another component, and/or labyrinth seals to be 
formed With another component. The members may be 
con?gured such that adjacent engaged members partially 
overlap. Interlocking means may be provided on the holloW 
members to enable interlocking With adjacent such mem 
bers. The interlocking means may comprise male and female 
members. 

Formations may be provided on the members for engage 
ment With means for mounting the members on an article or 
?xture. The formations may comprise ?anges or recesses. 

The holloW members can be formed to be load bearing. 
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2 
The invention also provides a heat insulation assembly 

comprising a plurality of holloW members according to any 
of the preceding eight paragraphs arranged to de?ne an 
enclosed area, and an insulating material located in the 
enclosed area. 

The holloW members may be arranged to surround an 
area With cover means locatable over the surrounded area. 

Alternatively, the holloW members may provide a substan 
tially continuous surface With the enclosed area being 
de?ned Wholly by the interior of the holloW members. 

The insulating material is preferably of a loWer density 
than the material of the holloW members, and is desirably 
non-rigid. The insulating material preferably comprises any 
of loose ?ll Waste ceramic material, foamed ceramic mate 
rial or ceramic ?bre. 

Where the holloW members surround an area, the cover 
means preferably comprises one or more batts. 

The assembly may be usable as a ?oor, Wall, ceiling, 
hearth, lining, cover or lid for a kiln, oven or furnace. 
Alternatively, the assembly may be usable on a kiln car, 
perhaps as an insulating lining for the chassis. 

The invention still further provides a kiln car comprising 
a chassis and an insulating lining therefor according to any 
of the preceding ?ve paragraphs. 

The insulating lining preferably comprises a ring of 
holloW members according to the invention extending 
around the periphery of the kiln car above the chassis With 
insulating material Within the area bounded by the holloW 
members, and a cover overlying the insulating material. 
Insulating material is preferably also provided Within the 
holloW members. 
A formation may be provided on the outer surface of the 

holloW members to accept the frame of the chassis. 
The kiln car preferably also comprises support members 

for articles being ?red, the support members extending from 
the chassis through the insulating material and covers to 
support articles thereabove. 

Embodiments of the present invention Will noW be 
described by Way of example only With reference to the 
accompanying draWings, in Which: 

FIG. 1 is a perspective vieW of a plurality of holloW 
members according to the invention assembled together; 

FIG. 2 is a cross-sectional vieW on the line A—A of FIG. 

1; 
FIG. 3 is a cross-sectional vieW on the line B—B of FIG. 

1; 
FIG. 4 is a cross-sectional vieW on the line C—C of FIG. 

1. 
FIG. 5 is a diagrammatic perspective vieW of a kiln car 

according to the present invention; 
FIG. 6 is a diagrammatic cross-sectional vieW of a further 

embodiment of the invention; 
FIG. 7 is a diagrammatic cross-sectional vieW of a still 

further embodiment according to the invention; 
FIGS. 8—11 are similar vieWs to FIG. 4 of further holloW 

members according to the invention; 
FIG. 12 is a diagrammatic cross-sectional vieW of 

another embodiment according to the invention; 
FIG. 13 is a diagrammatic cross-sectional vieW of yet 

another embodiment according to the invention; 
FIG. 14 is a diagrammatic cross-sectional vieW of part of 

an alternative arrangement to FIG. 10; and 
FIG. 15 is a diagrammatic cross-sectional vieW of a yet 

further embodiment according to the invention. 
FIG. 1 shoWs a plurality of holloW members 10,12 

according to the present invention. The members comprise 
tWo types, a linear type 10 and a corner type 12. Both types 
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of members 10,12 have the same cross-section, see FIG. 4, 
but the corner type 12 has tWo sections extending perpen 
dicularly from each other to de?ne a corner. The members 
10,12 are hollow and of generally an inverted U-shaped 
cross-section. One side of the members provides a continu 
ous outer face 14. The opposite inner side provides an inner 
face 16 and cut-outs 18 are provided in the inner side on the 
linear members 10. A foot 20 is provided on the base of the 
inner side 16 pointing aWay from the face 14. The upper 
surface of the members 10,12 has a doWnWard step 22 
substantially centrally thereof extending doWnWardly on the 
inner face side. The faces 14,16 are inclined slightly 
inWardly relative to the vertical. 

The members 10,12 in this example are formed from 
alumina by casting. An inner step 24 may be provided on the 
outer face 14 as is disclosed in FIGS. 5—7, for a purpose 
hereinafter to be described. 

The members 10,12 can be arranged abutting one another 
to de?ne a rectangular border as in FIG. 1, surrounding an 
inner area 26. The area 26 and also the interiors of the 
members 10,12 can be ?lled With a non-rigid heat insulating 
material such as ceramic ?bre. Batts can be provided to 
cover the area 16 With the edges of the batts engaging in the 
step 22. This arrangement provides a heat insulation assem 
bly Which can be used for a number of purposes. For 
example such an assembly may be used to line a kiln, oven 
or furnace. 

FIG. 5 shoWs such an assembly being used on a kiln car 
28 to protect the chassis 30 and Wheel arrangement (not 
shoWn). In this embodiment a metal strip 32 extends around 
the periphery of the upper surface of the chassis 30, and the 
strip 32 is engageable in the step 24. Ceramic ?bre is 
provided in the area enclosed by the members 10,12 and also 
Within the interior of these members. Batts 34 extend 
betWeen the members 10,12 on opposite sides of the car 28 
and With their edges engageable in the steps 22. Aplurality 
of elongate support members 36 extend from the chassis 30 
through the ceramic ?bre and batts 34. Any appropriate 
support arrangement may be provided on the upper ends of 
the members 36, such as a frameWork of refractory beams 
etc., to support the ceramic Ware being ?red. Appropriate 
recesses are provided on the edges of the batts 34 to accept 
the members 36 such that the members 36 extend through 
joints betWeen adjacent batts 34. 

There is thus described a kiln car, and particularly the 
heat insulation assembly for the chassis of the kiln car, 
Which provides considerable advantages. The enclosure of 
the ceramic ?bre or other insulating material used provides 
for a clean and essentially dust free arrangement, therefore 
reducing the possibility of products being spoilt. The 
arrangement is easy to clean and the modular arrangement 
permits any damaged components to be replaced. The 
assembly is also of a relatively loW mass thereby providing 
energy savings Whilst also achieving the above advantages. 

In general terms the modular nature of the holloW 
members permits different shapes and siZes of assemblies to 
be formed. As the members are holloW high thermal gradi 
ents can be accepted and thermal shock is reduced. The 
members are therefore readily suited for use in fast ?ring 
situations. 

FIGS. 6 and 7 shoW diagrammatically tWo heat insula 
tion assemblies Which are load bearing. The assemblies 
again incorporate holloW members 10, and further holloW 
members 38 are provided Which have doWnWardly extend 
ing members 40 and laterally extending members 42. Steps 
44 may be provided on some of the members 38 to accept 
overlapping formations 42, in a similar manner to the steps 
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4 
22. These heat insulation assemblies could be usable for 
example as the ?oor of a kiln, oven or furnace, or in other 
panels Where extra strength is required. 

FIGS. 8 and 9 shoW holloW members 46,48 suitable for 
use at for instance respective ends of a kiln car. An inWard 
step 50 is provided in the outer face of the member 46. A 
corresponding outWard step 52 is provided in the outer face 
of the member 48. Accordingly, When the members 46,48 
are provided on opposite ends of adjacent kiln cars and When 
the cars abut, the step 52 Will engage in the step 50 to 
provide a labyrinth heat seal betWeen the ?oor of the kiln 
and the heated area. 

FIGS. 10 and 11 shoW a similar arrangement With holloW 
members 54 and 56. The member 54 is similar to the 
member 46 With an inWard step 50. No outer step is provided 
on the member 56 but rather an insulation brick 58 is 
provided of a corresponding shape and siZe to engage in the 
step 50. It is to be realised that a plurality of such bricks 58 
Would be provided along a respective end of a kiln car. 

FIG. 12 shoWs use of holloW members 60 according to 
the invention providing an insulating side Wall for a kiln. 
The members 60 are of substantially regular inverted 
U-shaped cross-section except that a recess 62 is provided 
on one side limb of the U and a corresponding projection 64 
is provided on the opposite side of the U. When stacked 
together the projections 64 engage in the recesses in adjacent 
members 60, thereby providing a labyrinth seal. The free 
ends of the limbs of the U are turned inWardly to de?ne 
?anges 66. Steel retaining clips or lengths of angle iron 68 
are provided on a steel frameWork 70 on the outer side of the 
kiln to mount the members 60 thereto. 

FIG. 13 shoWs a similar arrangement to FIG. 12 but for 
providing a roof for a kiln. Here the clips or lengths of angle 
iron 68 project doWnWardly from a steel girder 72. 

FIG. 14 shoWs an alternative arrangement for mounting 
holloW members. In this arrangement the inWardly turned 
bases of the holloW members provide an outWardly facing 
recess 74 engageable around the cross-member of an 
inverted T-shaped support 76. Where a pair of holloW 
members are provided adjacent each other as shoWn in FIG. 
14 this provides a very secure mounting on the support 76. 
The support may be made of a refractory material or metal. 

FIG. 15 shoWs a generally similar arrangement to FIG. 
13 for providing an insulating roof lining for a kiln. In this 
instance an arch roof 78 is provided. The holloW members 
80 may be provided so as to converge slightly toWards their 
closed end or alternatively the spaces betWeen the members 
80 could narroW toWards the closed end of the members 80. 
As an alternative to providing an arch roof behind the 
members 80, a roof girder (not shoWn) could be provided 
With retaining clips 82 as shoWn, With the clips 82 toWards 
the centre of the kiln being shorter than those toWards the 
side Walls thereby providing the arched roof. 

Various other modi?cations may be made Without depart 
ing from the scope of the invention. For example, the holloW 
members may be made of other materials and/or by other 
methods. AWide range of refractory materials could be used 
in their construction, or for loWer temperature applications 
the members could be made of metal such as for example 
super alloys. The holloW members may be differently con 
?gured. For instance on a kiln car one or more projections 
may be provided engageable in corresponding recesses in 
the kiln Wall, or vice versa. 

Engagement means may be provided on the holloW 
members to permit engagement With adjacent members. The 
engagement means may be respectively male and female. As 
illustrated in FIGS. 6 and 7, the holloW members may be 
formed so as to overlap With each other. 
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The insulating material can be other than ceramic ?bre 
and could comprise any of loose ?ll Waste ceramic material, 
foamed ceramic material or other suitable materials. Cover 
means other than batts could be used to cover an enclosed 
area. Apparatus according to the invention is usable in a 
Wide range of applications a number of Which have been 
illustrated and can be used in a ?oor, Wall, ceiling, hearth, 
lining, cover or lid, for a kiln, oven or furnace. As Well as 
kiln cars the apparatus could be used on bogies in furnaces 
and other similar applications. 

Whilst endeavouring in the foregoing speci?cation to 
draW attention to those features of the invention believed to 
be of particular importance it should be understood that the 
Applicant claims protection in respect of any patentable 
feature or combination of features hereinbefore referred to 
and/or shoWn in the draWings Whether or not particular 
emphasis has been placed thereon. 

I claim: 
1. A kiln car comprising: 

a chassis having a generally rectangular upper surface 
With a peripheral margin, the peripheral margin having 
corner regions joined by side regions, 

an insulating lining on the upper surface of the chassis, the 
lining comprising 
a plurality of freestanding straight rigid holloW mem 

bers of generally inverted U-shaped cross-section 
With side Walls and an upper Wall and a plurality of 
freestanding angular rigid holloW members each 
comprising ?rst and second segments of generally 
inverted U-shaped cross-section With side Walls and 
an upper Wall, said rigid holloW members being of 
modular con?guration and arranged engaging 
together around and on the peripheral margin only of 
the upper surface of the chassis, With the angular 
members at the corner regions of the peripheral 
margin and the straight members extending betWeen 
adjacent corner members, Whereby the rigid holloW 
members de?ne an enclosed area, 

a cover extending over the enclosed area, and 
insulating material Within the enclosed area and Within 

the holloW members, and 
a support structure for supporting articles being ?red, the 

support structure extending upWard from the upper 
surface of the chassis through the insulating material to 
support articles above the cover. 

2. A kiln car according to claim 1, Wherein the holloW 
members are provided With formations engaging the cover. 

3. Akiln car according to claim 1, Wherein the upper Walls 
of the holloW members each have an inner portion and an 
outer portion, the inner portion is recessed beloW an outer 
portion, and the cover is ?tted in the recess formed by the 
inner portions of the holloW members and is ?ush With the 
outer portions of the holloW members. 

4. A kiln car according to claim 1, Wherein each straight 
holloW member has an outer side Wall and an inner side Wall 
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and each segment of each angular holloW member has an 
outer side Wall and an inner side Wall, and each outer side 
Wall is substantially continuous. 

5. A kiln car according to claim 1, Wherein each straight 
holloW member has an outer side Wall and an inner side Wall 
and each segment of each angular holloW member has an 
outer side Wall and an inner side Wall, and each inner side 
Wall is formed With at least one opening. 

6. A kiln car according to claim 1, Wherein each straight 
holloW member has an outer side Wall and an inner side Wall 
and each segment of each angular holloW member has an 
outer side Wall and an inner side Wall, and each inner side 
Wall is provided With an inWardly facing foot. 

7. A kiln car according to claim 1, Wherein the holloW 
members are made of a refractory material. 

8. A kiln car according to claim 7, Wherein the holloW 
members are made by casting. 

9. A kiln car according to claim 1, Wherein the holloW 
members are made of metal. 

10. A kiln car according to claim 1, Wherein projections 
are provided on an exterior surface of at least one holloW 

member and a corresponding recess is provided on an 
exterior surface of another holloW member. 

11. A kiln car according to claim 1, Wherein at least one 
holloW member partially overlaps an adjacent holloW mem 
ber. 

12. A kiln car according to claim 1, Wherein the holloW 
members and the chassis have respective formations for 
locating the holloW members on the chassis. 

13. A kiln car according to claim 12, Wherein the forma 
tions of the holloW members are recesses and the formation 
of the chassis is a ?ange Which extends around the upper 
surface of the chassis. 

14. A kiln car according to claim 1, Wherein the cover 
comprises one or more batts. 

15. Akiln car according to claim 1, Wherein the insulating 
material is of a loWer density than the material of the holloW 
members. 

16. Akiln car according to claim 1, Wherein the insulating 
material is non-rigid. 

17. Akiln car according to claim 1, Wherein the insulating 
material is loose ?ll Waste ceramic material, foam ceramic 
material or ceramic ?ber. 

18. A kiln car according to claim 1, Wherein the support 
structure comprises a plurality of support members. 

19. Akiln car according to claim 18, Wherein the support 
members are elongate members extending upWard from the 
chassis and projecting above the cover for supporting 
articles. 

20. A kiln car according to claim 19, Wherein the cover 
comprises a plurality of batts and the support members 
extend through joints betWeen adjacent batts. 

* * * * * 


